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1. Introduction
The classification of representation type of a finite-dimensional algebra is a central problem.
Any finite-dimensional algebra can be divided into one of three categories: finite, tame, or wild
representation type. A finite-dimensional algebra A has finite representation type if and only
if A has finitely many indecomposable modules up to isomorphism. Otherwise, A has infinite
representation type. Algebras of infinite representation type are either of tame representation
type or of wild representation type. When A has tame representation type, one has a chance to
describe all the indecomposable modules up to isomorphism.
The q-Schur algebra Sq(n, d) is a deformation of the classical Schur algebra S(n, d), intro-
duced by Dipper and James [6,7] using Hecke algebra of type A. The q-Schur algebras are very
important for the representation theory of the finite groups GLn(q) over fields of finite char-
acteristic which does not divide q . Infinitesimal Schur/q-Schur algebras introduced in [3,10]
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group. The representation type of Hecke algebras has been classified (see [1,2,17,24]). The rep-
resentation type of Schur algebras and infinitesimal Schur algebras were classified in [9,11,15]
and the classification of the representation type of q-Schur algebras was given in [16]. We will
classify the infinitesimal q-Schur algebras of tame representation type in this paper. In combina-
tion with the result given in [20], this completes the classification of the representation type of
infinitesimal q-Schur algebras.
In [12] (see also [19]), little q-Schur algebras were defined as quotients of the Frobenius ker-
nel of the quantized enveloping algebra of gln, introduced by Lusztig. The representation type of
little q-Schur algebras and that of infinitesimal q-Schur algebras can be totally different. How-
ever, there are closely relation between infinitesimal q-Schur algebras and little q-Schur algebras
(see [18]). Hence the result of this paper should be useful to the study of the representation type
of little q-Schur algebras.
2. Main result
Let k be an algebraically closed field of characteristic p  0. Let q ∈ k and q = 0,1. Let l be
the multiplicative order of q in k∗, that is, either q is a primitive lth root of unity, or l = ∞.
The q-Schur algebra Sq(n, d) was introduced via the Hecke algebra in [6,7]. The q-Schur
algebra can also be constructed via quantum general linear groups. Although the quantum general
linear group defined in [5] is different from that investigated in [21], they lead to the same q-
Schur algebra (see [13]). Here we use the version introduced in [5]. Let M = Mq(n) be the
quantum matrix monoid M(n) defined in [5] and let Aq(n) be the coordinate algebra of M with
standard generators cij (1 i, j  n). For d  0, the homogeneous part Aq(n, d) of Aq(n) is a
subcoalgebra of Aq(n), and its dual Aq(n, d)∗ is therefore an algebra which is isomorphic to the
q-Schur algebra Sq(n, d) by [5, 3.2.6].
The representation type of q-Schur algebra was completely classified in [16] as follows.
Theorem 2.1. (See [16, 1.3].) The algebra Sq(n, d) has tame representation type if and only if q
is a primitive lth root of unity and one of the following holds:
(1) n = 3, l = 3, p = 2 and d = 7,8;
(2) n = 3, l = 2 and d = 4,5;
(3) n = 4, l = 2 and d = 5;
(4) n = 2, l  3, p = 2,3 and pl  d < (p + 1)l;
(5) n = 2, l = 2, p = 3 and d ∈ {6,19,21,23}.
Theorem 2.2. (See [16, 1.4].) The algebra Sq(n, d) has wild representation type if and only if q
is a primitive lth root of unity and one of the following holds:
(1) n 3, l  4 and d  2l;
(2) n 3, l = 3 and d  2l except for the algebras in 2.1(1);
(3) n 3, l = 2 and d  2l, except for the algebras in 2.1(2) and (3);
(4) n = 2, l  3, p = 0 and d  lp except for the algebras in 2.1(4);
(5) n = 2, l = 2, p  3 and d is odd, d  2p2 + 1, or d is even and d  2p, except for the
algebras in 2.1(5).
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be coprime.
Let Jr = 〈clp
r−1
ij | 1 i = j  n〉 ⊆ Aq(n). Since Jr is also a coideal, Aq(n)/Jr is a bialgebra
and gives rise to a quantum monoid which is denoted by MrD. Let Aq(n, d)r be the image of
Aq(n, d) under the natural quotient map from Aq(n) to Aq(n)/Jr . Since Aq(n, d)r is a finite-
dimensional subcoalgebra, its dual sq(n, d)r := Aq(n, d)∗r is a finite-dimensional algebra which
is called the infinitesimal q-Schur algebra (see [3]).
The following result was proved in [20].
Theorem 2.3. Assume k is an algebraically closed field of characteristic p > 0 and q ∈ k is a
primitive lth root of unity. Then the infinitesimal q-Schur algebra sq(n, d)r has infinite represen-
tation type if and only if one of the following holds:
(1) n 3, r  2 and d  2l;
(2) n 4, r = 1 and d  l;
(3) n = 3, l  4, r = 1 and d  l;
(4) n = 3, l = 3, r = 1 and either d = 3 or d  6;
(5) n = 3, l = 2, r = 1 and d  4;
(6) n = 2, l  3, r  2 and d  lp;
(7) n = 2, l = 2, r  3 and either d is even with d  2p or d is odd with d  2p2 + 1;
(8) n = 2, l = 2, r = 2 and d is even with d  2p.
Finite-dimensional algebras of infinite representation type can be splitted into two mutually
exclusive categories: tame or wild. The purpose of this paper is to complete the classification
of the representation type of infinitesimal q-Schur algebras. Our main result is the following
theorem.
Theorem 2.4. Assume k is an algebraically closed field of characteristic p > 0 and q ∈ k is a
primitive lth root of unity. Then the infinitesimal q-Schur algebra sq(n, d)r has tame representa-
tion type if and only if one of the following holds:
(1) n = 4, l = 2, r  2 and d = 5;
(2) n = 3, l = 3, p  5, r  2 and d = 7,8;
(3) n = 3, l = 2, r  2 and d = 4,5;
(4) n = 4, l = 2, r = 1 and d = 2,3;
(5) n = 3, l  4, r = 1 and l  d < 2l;
(6) n = 3, l = 3, r = 1 and d = 3;
(7) n = 2, l  4, p = 3, r  3 and 3l  d < 4l;
(8) n = 2, l  3, p = 2, r  2 and 2l  d < 3l;
(9) n = 2, l = 2, p = 3, r  3 and d = 6;
(10) n = 2, l = 2, p = 3, r  4 and d ∈ {19,21,23}.
By 2.3, we can reformulate our main Theorem 2.4 as follows.
Theorem 2.5. Assume k is an algebraically closed field of characteristic p > 0 and q ∈ k is a
primitive lth root of unity. Then the infinitesimal q-Schur algebra sq(n, d)r has wild representa-
tion type if and only if one of the following holds:
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(2) n 4, r = 1 and d  l except for the algebras in 2.4(4);
(3) n = 3, l  4, r = 1 and d  l except for the algebras in 2.4(5);
(4) n = 3, l = 3, r = 1 and d  6;
(5) n = 3, l = 2, r = 1 and d  4;
(6) n = 2, l  3, r  2 and d  lp except for the algebras in 2.4(7) and (8);
(7) n = 2, l = 2, r  3 and either d is even with d  2p or d is odd with d  2p2 + 1, except
for the algebras in 2.4(9) and (10);
(8) n = 2, l = 2, r = 2 and d is even with d  2p.
3. Preliminaries
In this section we shall fix some notation and conventions used throughout the paper and
prove some results which will be used to reduce the general question of representation type of
infinitesimal q-Schur algebras to that of finding the representation type of sq(n, d)r for small n
and small d .
We shall freely use the notation from [3,4,8]. Let X(T ) = Zn, X+(T ) = {λ ∈ X(T ) |
λ1  λ2  · · ·  λn}, P(D) = Nn and P+(D) = P(D) ∩ X+(T ). Let Λ(n,d) = {λ ∈ Nn |∑
1in λi = d} and Λ+(n, d) = Λ(n,d) ∩ X+(T ). For λ ∈ Λ+(n, d), let ∇(λ) (respectively,
∇¯(λ)) be the costandard module for Sq(n, d) (respectively, S(n, d)) with highest weight λ. Let
L(λ) = socSq(n,d) ∇(λ) and L¯(λ) = socS(n,d) ∇¯(λ). Then the set {L(λ) | λ ∈ Λ+(n, d)} (respec-
tively, {L¯(λ) | λ ∈ Λ+(n, d)}) is a complete set of inequivalent irreducible Sq(n, d)-modules
(respectively, S(n, d)-modules). Let Gr be the r th quantum Frobenius kernel and let GrT be
the corresponding quantum analogues of Jantzen subgroups. For λ ∈ X(T ), let L̂r (λ) be the
corresponding irreducible GrT -module.
Let Xr(T ) = Pr(D) = {λ ∈ X(T ) | 0 λi − λi+1  lpr−1 − 1, 1 i  n}, where λn+1 = 0.
Given α ∈ Λ+(n, d), α can be uniquely written in the form α = λ+ lpr−1μ with λ ∈ Pr(D) and
μ ∈ P+(D). By [8, 3.2] and [3, 1.7] we have
L(α)|sq (n,d)r ∼=
s⊕
j=1
L̂r
(
α(j)
)
, (3.0.1)
where α(j) = λ + lpr−1μ(j) and {μ(j): 1 j  s} is some enumeration of the weights of L¯(μ).
Let Γr(D) = Pr(D)+ lpr−1P(D) and Γ dr (D) = {λ ∈ Γr(D) |
∑n
i=1 λi = d}. By [3, 5.1.2 and
5.1.4] and [4, 3.1 and 3.3] the set of non-isomorphic irreducible sq(n, d)r -modules is {L̂r (λ) | λ ∈
Γ dr (D)}. Thus by (3.0.1), each irreducible sq(n, d)r -module can be obtained from the irreducible
Sq(n, d)-module by restriction.
By [20, 3.1], for any λ,μ ∈ Γ dr (D), we have
Ext1sq (n,d)r
(
L̂r (λ), L̂r (μ)
)= Ext1sq (n,d)r (L̂r (μ), L̂r (λ)). (3.0.2)
The following result gives information about the restriction of extensions of simple M-modules
to MrD.
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(1) If λ,μ ∈ Xr(T ), then the restriction map
resM,MrD : Ext
1
M
(
L(λ),L(μ)
)→ Ext1MrD(L(λ),L(μ))
is injective.
(2) Let N be an M-module with two composition factors L(λ) and L(μ), where λ ∈ Xr(T ) and
μ ∈ P+(D) with socM N ∼= L(λ). Assume that L(μ) =⊕sj=1 L̂r (μ(j)) is the decomposition
of L(μ) as MrD-modules. If L̂r (λ)  L̂r (μ(j)) as Gr -modules for all j , then socMrD N ∼=
L(λ).
The following result relates the representation type of sq(n, d)r with sq(n′, d)r where n′  n.
Theorem 3.2. Assume n′  n. If sq(n, d)r has wild representation type, then so does sq(n′, d)r .
Proof. By the proof of [20, 3.5], there exists an idempotent e in sq(n′, d)r such that
esq(n
′, d)re ∼= sq(n, d)r . Hence by [14, I 4.7], the assertion follows. 
Let detq be the one-dimensional q-determinant representation of the quantum linear group
which also may be regarded as an Sq(n,n)-module. By restriction it is an sq(n,n)r -module. We
will use the q-determinant module to relate the representation type of sq(n, d)r with sq(n, d +
n)r .
Proposition 3.3. If sq(n, d)r has wild representation type, then so does sq(n, d + n)r .
Proof. Since sq(n, d)r has wild representation type, there is a finitely generated sq(n, d)r −
k〈x, y〉-bimodule Q which is free as right k〈x, y〉-module such that the functor F defined by
F(N) = Q ⊗k〈x,y〉 N from mod(k〈x, y〉) to mod(sq(n, d)r ) preserves indecomposability and
isomorphism classes. Let F ′ be the functor from mod(k〈x, y〉) to mod(sq(n, d + n)r) defined by
F ′(−) = (detq ⊗kQ) ⊗k〈x,y〉 −. Then in a way similar to the proof of [9, Proposition 2.3(A)],
we can prove that F ′ preserves indecomposability and isomorphism classes. Hence sq(n, d +n)r
has wild representation type. 
The translation functor for quantum linear groups was defined in [16, 2.4]. We can define the
translation functor for GrT similarly as follows. Let
C¯Z =
{
λ ∈ X(T ) ∣∣ 0 〈λ + ρ,α∨〉 l for all α ∈ Φ+}
where Φ+ is the set of positive roots for the root system of type An−1 and ρ = (n − 1, n −
2, . . . ,0). For any GrT -module V and λ ∈ X(T ), define prλV to be the largest GrT -submodule
of V such that μ ∈ Wl ·λ for all its composition factor L̂r (μ), where Wl is the affine Weyl group.
For λ,μ ∈ C¯Z, the translation functor T μλ : mod(GrT ) → mod(GrT ) is defined by
T
μ
λ (V ) = prμ
(
L̂r (ν) ⊗ prλV
)
where ν is the unique weight in X+(T ) ∩ W(μ − λ).
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an MrD-module. For any λ,μ ∈ C¯Z, let T¯ μλ = FMrD ◦ T μλ . By restriction T¯ μλ induces a functor
from mod(MrD) into itself.
For λ ∈ Γ dr (D), let Bdr (λ) be the block of sq(n, d)r containing λ. We will identify blocks with
subsets of Zn in the usual way.
Theorem 3.4. Assume the block Bdr (λ) of sq(n, d)r has wild representation type. Suppose that
μ ∈ Γ d ′r (D) is a weight in the same facet as λ with μ − λ ∈ P(D). Then sq(n, d ′)r has wild
representation type.
Proof. By the hypotheses of λ and μ, there exist unique elements λ′,μ′ ∈ C¯Z in the same facet
and a unique w ∈ Wl such that w · λ′ = λ, w · μ′ = μ and μ′ − λ′ ∈ P(D). We view T¯ μ
′
λ′ as a
functor from {V ∈ mod(sq(n, d)r ) | prλ′V = V } to {V ∈ mod(sq(n, d ′)r ) | prμ′V = V }. Since
Bdr (λ) has wild representation type, there is a finitely generated Bdr (λ) − k〈x, y〉-bimodule Q
which is free as right k〈x, y〉-module such that the functor F defined by F(N) = Q ⊗k〈x,y〉 N
from mod(k〈x, y〉) to mod(Bdr (λ)) preserves indecomposability and isomorphism classes. Let
F ′ be the functor from mod(k〈x, y〉) to mod(sq(n, d ′)r ) defined by F ′(−) = T¯ μ
′
λ′ (Q) ⊗k〈x,y〉 −.
We have T¯ μ
′
λ′ (Q) is an sq(n, d
′)r − k〈x, y〉-bimodule which is free as a k〈x, y〉-module. In a way
similar to the proof of [9, Proposition 2.3(B)] we can prove that F ′ preserves indecomposability
and isomorphism classes. Hence sq(n, d ′)r has wild representation type. 
4. Wild representation type
In this section, we will prove that the infinitesimal q-Schur algebra has wild representation
type for the cases listed in 2.5.
Proposition 4.1. The algebra sq(n, d)r has wild representation type if one of the following holds:
(1) n 5, d  2l and either r  3 or both r = 2 and p  5;
(2) n 3, r = 2, d  2l, l  4 and p  3;
(3) n = 4, d  2l and either r  3 or r = 2, l = 2,3, p  5, except for the algebras in 2.4(1);
(4) n = 3, d  2l and either r  3 or r = 2, l = 2,3 and p  5, except for the algebras in 2.4(2)
and (3);
(5) n = 2, l  3, r  3 and d  lp, except for the algebras in 2.4(7) and (8);
(6) n = 2, l = 2 and r  3, d is even with d  2p, or r  4, d is odd with d  2p2 + 1, except
for the algebras in 2.4(9) and (10).
Proof. (1) Suppose either r  3 or both r = 2 and p  5. Then lpr−1 > 2l + 4. By [3, 5.3.1]
and 2.2, we know that the algebra sq(5, d)r = Sq(5, d) has wild representation type for d =
2l,2l + 1,2l + 2,2l + 3,2l + 4. So by 3.3 and 3.2, we have sq(n, d)r has wild representation
type for n 5 and d  2l.
(2) Suppose r = 2, l  4 and p  3. Then lpr−1 = lp  3l > 2l + 2. By [3, 5.3.1] and 2.2, we
know that the algebra sq(3, d)2 = Sq(3, d) has wild representation type for d = 2l,2l+1,2l+2.
So by 3.3 and 3.2, we have sq(n, d)r has wild representation type for n 3 and d  2l.
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(a) Suppose either r  3, l  3 or r = 2, l = 3, p  5. Then lpr−1 > 2l + 3. By [3, 5.3.1]
and 2.2, we know that the algebra sq(4, d)r = Sq(4, d) has wild representation type for d =
2l,2l + 1,2l + 2,2l + 3. So by 3.3, we have sq(4, d)r has wild representation type for d  2l.
(b) Suppose l = 2 and either r  3 or both r = 2 and p  5. Then lpr−1 > 9. By [3, 5.3.1]
and 2.2, we know that the algebra sq(4, d)r = Sq(4, d) has wild representation type for d =
4,6,7,8,9. So by 3.3, we have sq(4, d)r has wild representation type for d  4 and d = 5.
(4) There are three cases.
(a) Suppose r  3 and either l  4 or both l = 3 and p = 2. Then lpr−1 > 2l + 2. By [3,
5.3.1] and 2.2, we know that the algebra sq(3, d)r = Sq(3, d) has wild representation type for
d = 2l,2l + 1,2l + 2. So by 3.3, we have sq(3, d)r has wild representation type for d  2l.
(b) Suppose r  2, l = 3 and p  5. Then lpr−1  3p > 11. By [3, 5.3.1] and 2.2, we know
that the algebra sq(3, d)r = Sq(3, d) has wild representation type for d = 6,9,10,11. So by 3.3,
we have sq(3, d)r has wild representation type for d  6 and d = 7,8.
(c) Suppose l = 2 and either r  3 or both r = 2 and p  5. Then lpr−1 > 8. By [3, 5.3.1] and
2.2, we know that the algebra sq(3, d)r = Sq(3, d) has wild representation type for d = 6,7,8.
So by 3.3, we have sq(3, d)r has wild representation type for d  6.
(5) There are two cases.
(a) Suppose l  3, r  3 and p  5. Then lpr−1 > lp + 1. By [3, 5.3.1] and 2.2, we know that
the algebra sq(2, d)r = Sq(2, d) has wild representation type for d = lp, lp + 1. So by 3.3, we
have sq(2, d)r has wild representation type for d  lp.
(b) Suppose l  3, r  3 and p = 2,3. Then lpr−1 > l(p + 1) + 1. By [3, 5.3.1] and 2.2, we
know that the algebra sq(2, d)r = Sq(2, d) has wild representation type for d = l(p + 1), l(p +
1) + 1. So by 3.3, we have sq(2, d)r has wild representation type for d  l(p + 1).
(6) There are four cases.
(a) Suppose l = 2, r  3 and p  5. Then lpr−1  2p2 > 2p. By [3, 5.3.1] and 2.2, we know
that the algebra sq(2,2p)r = Sq(2,2p) has wild representation type. So by 3.3, we have sq(2, d)r
has wild representation type for d even with d  2p.
(b) Suppose l = 2, r  3 and p = 3. Then lpr−1  lp2 = 18 > 8. By [3, 5.3.1] and 2.2,
we know that the algebra sq(2,8)r = Sq(2,8) has wild representation type. So by 3.3, we have
sq(2, d)r has wild representation type for d even with d  8.
(c) Suppose l = 2, r  4 and p  5. Then lpr−1  2p3 > 2p2 + 1. By [3, 5.3.1] and 2.2, we
know that the algebra sq(2,2p2 + 1)r = Sq(2,2p2 + 1) has wild representation type. So by 3.3,
we have sq(2, d)r has wild representation type for d odd with d  2p2 + 1.
(d) Suppose l = 2, r  4 and p = 3. Then lpr−1  lp3 = 54 > 25. By [3, 5.3.1] and 2.2, we
know that the algebra sq(2,25)r = Sq(2,25) has wild representation type. So by 3.3, we have
the algebra sq(2, d)r has wild representation type for d odd with d  25. 
Proposition 4.2. Assume l = 2 and p  3. Then the algebra sq(2, d)3 has wild representation
type for d odd with d  2p2 + 1.
Proof. Let λ = λ(1) = (2p2 + 1,0), λ(2) = (1,2p2), μ = (2p2 − 2p + 1,2p), ν = (2p2 − 4p +
1,4p), α = (2p2 − 1,2), β = (2p2 − 2p − 1,2p + 2).
Suppose l = 2 and p  5. We consider the algebra sq(2,2p2 + 1)3. By [16, 3.2], we know
that the classical Schur algebra S(2,p2) is Morita equivalent to the principal block component of
Sq(2,2p2 + 1). It follows from [15, 5.2] that Ext1M(L(ν),L(β)) = 0 and Ext1M(L(μ),L(σ )) = 0
for σ = λ,α,β . By (3.0.1) we have L(λ)|M D ∼= L̂3(λ(1)) ⊕ L̂3(λ(2)). Hence by 3.1 we have3
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Fig. 1.
Ext1M3D(L̂3(ν), L̂3(β)) = 0 and Ext1M3D(L̂3(μ), L̂3(σ )) = 0 for σ = λ(1), λ(2), α,β . Therefore,
the Ext1-quiver of sq(2,2p2 + 1)3 has a subquiver of the form given in Fig. 1. By [22], the
algebra sq(2,2p2 + 1)3 has wild representation type.
Suppose l = 2 and p = 3. We consider the algebra sq(2,2p2 + 1)3 = sq(2,19)3. By [3,
6.2.13], we have B193 (λ(1)) = {λ(1), λ(2),μ,α,β}. By [16, 3.2], we know that the classical Schur
algebra S(2,9) is Morita equivalent to the principal block component of Sq(2,19). Hence by
[15, 5.2] and [9, 4.6] the block B193 (λ(1)) is Morita equivalent to the block for the classical infin-
itesimal Schur algebra s(2,9)2 containing (9,0) and it has wild representation type. Therefore
the algebra sq(2,19)3 has wild representation type.
Now we have proved that the algebra sq(2,2p2 + 1)3 has wild representation type for l = 2
and p  3. Hence by 3.3 the assertion follows. 
By 4.1 and 4.2, we know that the algebras listed in 2.5 for r  3 have wild representation
type. It remains to check that the algebras listed in 2.5 have wild representation type for r = 1,2.
Proposition 4.3. The algebra sq(2, lp)2 has wild representation type for p  3.
Proof. Let λ = λ(1) = (lp,0), λ(2) = (0, lp), μ = (lp − l, l), ν = (lp − 2l,2l), α = (lp − 1,1),
β = (lp − l − 1, l + 1).
Let p  5. By [16, Proposition 3.3(B)], we know that Ext1M(L(ν),L(β)) = 0 and
Ext1M(L(μ),L(σ )) = 0 for σ = λ,α,β . By (3.0.1) we have L(λ)|M2D ∼= L̂2(λ(1)) ⊕ L̂2(λ(2)).
Hence by 3.1 we have Ext1M2D(L̂2(ν), L̂2(β)) = 0 and Ext1M2D(L̂2(μ), L̂2(σ )) = 0 for σ =
λ(1), λ(2), α,β . Therefore, the Ext1-quiver of sq(2, lp)2 has a subquiver of the form given in
Fig. 1. By [22], the algebra sq(2, lp)2 has wild representation type.
Now let p = 3. By [3, 6.2.13], we have Blp2 (λ(1)) = {λ(1), λ(2),μ,α,β}. It follows from [9,
4.6], [16, Proposition 3.3(B)] and 3.1 that the block Blp2 (λ(1)) is Morita equivalent to the block
for the classical infinitesimal Schur algebra s(2,9)2 containing (9,0). Hence by [9, 4.6] we
have the block Blp2 (λ(1)) has wild representation type. Therefore the algebra sq(2, lp)2 has wild
representation type. 
Corollary 4.4. Assume l = 2 and p  3. Then the algebra sq(2, d)2 has wild representation type
for d even with d  2p.
Proof. By 4.3 and 3.3, the assertion follows. 
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for d  lp.
Proof. Let λ = (lp − l, l) and μ = (lp − l + 1, l). Then the weight μ belongs to Γ lp+12 (D), it
lies in the same facet as λ since l  3, and μ − λ ∈ P(D). By the proof of 4.3, the block Blp2 (λ)
of sq(2, lp)2 has wild representation type. It follows from 3.4 that the algebra sq(2, lp + 1)2 has
wild representation type. Hence by 3.3, the assertion follows. 
Proposition 4.6. Assume l = 2 and p = 3. Then the algebra sq(n, d)2 has wild representation
type for n 3 and d  2l, except for the algebras in 2.4(1) and (3).
Proof. We first consider the algebra sq(3,7)2. Let λ = (5,2,0), η = (5,1,1), δ = (4,2,1),
α = α(1) = (7,0,0), α(2) = (1,6,0), α(3) = (1,0,6). By [16, 5.7], we know that
Ext1M(L(δ),L(η)) = 0 and Ext1M(L(λ),L(σ )) = 0 for σ = α,η. By (3.0.1) we have L(α)|M2D =
L̂2(α(1)) ⊕ L̂2(α(2)) ⊕ L̂2(α(3)). Hence by 3.1 we have Ext1M2D(L̂2(δ), L̂2(η)) = 0 and
Ext1M2D(L̂2(λ), L̂2(σ )) = 0 for σ = α(1), α(2), α(3), η. Hence the Ext1-quiver of sq(3,7)2 has
a subquiver of the form given in Fig. 1. By [22], the algebra sq(3,7)2 has wild representation
type.
By 4.3, 3.3 and 3.2 we have the algebra sq(3, d)2 has wild representation type for d = 6,8.
Hence by 3.3 and 3.2, we have sq(n, d)2 has wild representation type for n 3 and d  6.
By [3, 5.3.1] and 2.2 we know that sq(4,4)2 = Sq(4,4) and sq(5, d)2 = Sq(5, d) have wild
representation type for d = 4,5. Since sq(5, d)2 has wild representation type for d = 6,7,8, by
3.3 and 3.2 we have sq(n, d)2 has wild representation type for n 5 and d  4. 
Lemma 4.7. Assume p = 2. Then the algebra sq(3,2l)2 has wild representation type.
Proof. Let λ = (l, l,0), η = (2l − 1,1,0), δ = (l − 1, l − 1,2), α = α(1) = (2l,0,0), α(2) =
(0,2l,0), α(3) = (0,0,2l). By [23] the M-module ∇(α) is uniserial module with composition
factors given by
∇(α):
L(δ)
L(η)
L(λ)
L(α).
By (3.0.1) we have L(α)|M2D = L̂2(α(1)) ⊕ L̂2(α(2)) ⊕ L̂2(α(3)). Hence by 3.1 we have
Ext1M2D(L̂2(δ), L̂2(η)) = 0 and Ext1M2D(L̂2(λ), L̂2(σ )) = 0 for σ = α(1), α(2), α(3), η. Hence
the Ext1-quiver of sq(3,2l)2 has a subquiver of the form given in Fig. 1. By [22], the algebra
sq(3,2l)2 has wild representation type. 
Corollary 4.8. Assume p = 2 and l  5. Then the algebra sq(n, d)2 has wild representation type
for n 3 and d  2l.
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Proof. Let μ = (2l−2,1,1), ν = (l, l−1,1), δ = (l−1, l−1,2), μ1 = (2l−2,2,1) μ2 = (2l−
2,2,2). By [16, 4.1], the M-modules ∇(μ) and ∇(ν) are uniserial modules with composition
factors given by
∇(μ): L(ν)
L(μ),
∇(ν): L(δ)
L(ν).
It follows from 3.1 that Ext1M2D(L̂2(ν), L̂2(σ )) = 0 for σ = μ,δ. Hence L̂2(μ) and L̂2(δ) lie in
the same block of sq(3,2l)2. So by the proof of 4.7 we have the block B2l2 (μ) has wild represen-
tation type. The weight μi belongs to Γ 2l+i2 (D), it lies in the same facet as μ since l  5, and
μi − μ ∈ P(D) for i = 1,2. Hence by 3.4 the algebra sq(3, d)2 has wild representation type for
d = 2l + 1,2l + 2. Now by 4.7, 3.3 and 3.2 the assertion follows. 
Proposition 4.9. Assume p = 2 and l = 3. Then the algebra sq(n, d)2 has wild representation
type for n 3 and d  2l.
Proof. We consider the algebra sq(3,7)2. Let α = α(1) = (7,0,0), α(2) = (1,6,0), α(3) =
(1,0,6), δ = (5,2,0), η = (4,2,1), λ = (4,3,0). By [23] and [16, 5.3] the M-modules ∇(α)
and ∇(λ) are uniserial modules with composition factors given by
∇(α):
L(δ)
L(λ)
L(α),
∇(λ): L(η)
L(λ).
By (3.0.1) we have L(α)|M2D = L̂2(α(1)) ⊕ L̂2(α(2)) ⊕ L̂2(α(3)). Hence by 3.1 we have
Ext1M2D(L̂2(λ), L̂2(σ )) = 0 for σ = α(1), α(2), α(3), δ, η. The Ext1-quiver of sq(3,7)2 has a sub-
quiver of the form given in Fig. 2. By [22], the algebra sq(3,7)2 has wild representation type.
Let μ = (7,1,0). Then the weight μ lies in the same facet as α(1) and μ − α(1) ∈ P(D). Hence
by 3.4 the algebra sq(3,8)2 has wild representation type. Moreover by 4.7 the algebra sq(3,6)2
has wild representation type. Now the assertion follows from 3.3 and 3.2. 
Proposition 4.10. Assume p = 2 and l  3. Then the algebra sq(2, d)2 has wild representation
type for d  3l.
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Proof. Let λ1 = (3l,0), λ2 = (2l, l), λ3 = (3l − 1,1), λ4 = (2l − 1, l + 1), λ5 = (l − 1,2l + 1)
and λ6 = (l,2l). Then by [3, 6.2.13] we have B3l2 (λ1) = {λi | 1  i  6}. By [9, 3.5] and [16,
Proposition 3.3(c)] we know that the principal block component for Sq(2,3l) is Morita equiva-
lent to the classical Schur algebra S(2,6). Hence by 3.1 we have the block B3l2 (λ1) of sq(2,3l)2
is Morita equivalent to the classical infinitesimal Schur algebra s(2,6)2. It follows from [9, 4.7]
that the block B3l2 (λ1) has wild representation type. Hence the algebra sq(2,3l)2 has wild repre-
sentation type. Let μ = (3l − 1,2). Then the weight μ belongs to Γ 3l+12 (D), it lies in the same
facet as λ3 since l  3, and μ − λ3 ∈ P(D). It follows from 3.4 that the algebra sq(2,3l + 1)2
has wild representation type. Now by 3.3 the assertion follows. 
By 4.1(1)–(4), 4.4–4.6 and 4.8–4.10 we know that the algebras listed in 2.5 for r = 2 have
wild representation type. We can now concentrate on the situation when r = 1.
Lemma 4.11. Assume l  3. Then the algebra sq(3,2l)1 has wild representation type.
Proof. Let λ = λ(1) = (2l − 1,1,0), λ(2) = (l − 1, l + 1,0), λ(3) = (l − 1,1, l), μ = (l −
1, l − 1,2) and ν = (l, l,0). By [23] we know that Ext1M(L(μ),L(λ)) = 0. By (3.0.1) we have
L(λ)|M1D = L̂1(λ(1))⊕ L̂1(λ(2))⊕ L̂1(λ(3)). Hence by 3.1 we have Ext1M1D(L̂1(μ), L̂1(σ )) = 0
for σ = λ(1), λ(2), λ(3). By [23] we know that the M-module ∇(l,0,0) has two composition fac-
tors with top L(l − 1,1,0). Since L(l,0,0)|M1D ∼= L̂1(l,0,0) ⊕ L̂1(0, l,0) ⊕ L̂1(0,0, l), by 3.1
and (3.0.2) there exists non-split extensions of the form
0 → L̂1(0, l,0) → M1 → L̂1(l − 1,1,0) → 0,
0 → L̂1(l,0,0) → M2 → L̂1(l − 1,1,0) → 0.
By respectively tensoring above short exact sequences by the one-dimensional module L̂1(l,0,0)
and L̂1(0, l,0), we have that Ext1M1D(L̂1(ν), L̂1(σ )) = 0 for σ = λ(1), λ(2). Hence the Ext1-
quiver for sq(3,2l)1 has a subquiver of the form given in Fig. 3. By [22], sq(3,2l)1 has wild
representation type. 
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d  2l.
Proof. Let γ = (l, l,0), μ1 = (l + 1, l,0) and μ2 = (l + 1, l + 1,0). Then the weight μi belongs
to Γ 2l+i1 (D), it lies in the same facet as γ since l  4, and μi − γ ∈ P(D) for i = 1,2. By the
proof of 4.11 we know that the block B2l1 (γ ) of sq(3,2l)1 has wild representation type. It follows
from 3.4 that the algebra sq(3, d)1 has wild representation type for d = 2l + 1,2l + 2. Now by
3.3 the assertion follows. 
Lemma 4.13. Let s1 be one of the algebras sq(3,7)1, sq(3,8)1 for l = 3, or sq(3,4)1, sq(3,5)1
for l = 2. Then the algebra s1 has wild representation type.
Proof. For the algebra s1, let λ = λ(1), λ(2), λ(3), μ and ν be
sq (3,7)1
l=3
sq (3,8)1
l=3
sq (3,4)1
l=2
sq (3,5)1
l=2
λ = λ(1) = (4,3,0) (4,4,0) (2,2,0) (3,1,1)
λ(2) = (1,3,3) (1,4,3) (0,2,2) (1,1,3)
λ(3) = (4,0,3) (4,1,3) (2,0,2) (1,3,1)
μ = (4,2,1) (4,2,2) (2,1,1) (2,2,1)
ν = (2,5,0) (3,5,0) (1,3,0) (3,0,2)
It is clear that we have L¯(1,1,0) = ∇¯(1,1,0). Hence by Weyl’s character formula we
know that the weights of L¯(1,1,0) are (1,1,0), (1,0,1) and (0,1,1). Hence by (3.0.1) we
have L(λ)|M1D ∼= L̂1(λ(1)) ⊕ L̂1(λ(2)) ⊕ L̂1(λ(3)). There exists a non-trivial extension be-
tween the M-modules L(λ) and L(μ). It follows from 3.1 that Ext1M1D(L̂1(μ), L̂1(σ )) = 0
for σ = λ(1), λ(2), λ(3). By [20, 4.9] and (3.0.2) we have Ext1M1D(L̂1(ν), L̂1(σ )) =
Ext1M1D(L̂1(σ ), L̂1(ν)) = 0 for σ = λ(1), λ(2). Hence the Ext1-quiver of s1 has a subquiver of
the form given in Fig. 3. Hence the algebra s1 has wild representation type. 
Proposition 4.14. The algebra sq(n, d)1 has wild representation type for
(1) n 3, l = 3 and d  6;
(2) n 3, l = 2 and d  4.
Proof. We consider the algebra sq(3,6)1 for l = 2. One can tensor the simple sq(3,4)1-module
L̂1(σ ) for σ = (1,3,0), (2,2,0), (0,2,2), (2,1,1), (2,0,2) by the one-dimensional module
L̂1(2,0,0). Then by the proof of 4.13 we know that the algebra sq(3,6)1 has a subquiver of
the form given in Fig. 3. Hence the algebra sq(3,6)1 has wild representation type for l = 2. Now
by 4.11, 4.13, 3.3 and 3.2 the assertion follows. 
Lemma 4.15. Assume l  3. Then the algebra sq(4, l)1 has wild representation type.
Proof. Let α = α(1) = (l,0,0,0), α(2) = (0, l,0,0), α(3) = (0,0, l,0), α(4) = (0,0,0, l), λ =
(l − 1,1,0,0) and ν = (l − 2,1,1,0). By [23] we know the M-module ∇(α) has two composi-
tion factors with top L(λ). By (3.0.1) we have L(α)|M1D ∼= L̂1(α(1)) ⊕ L̂1(α(2)) ⊕ L̂1(α(3)) ⊕
L̂1(α(4)). It follows from 3.1 that Ext1 (L̂1(λ), L̂1(σ )) = 0 for σ = α(1), α(2), α(3), α(4). ByM1D
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algebra Sq(4, l). Since σ is the highest weight in ∇(σ ) for any σ ∈ Λ+(4, l), by the definition of
block we have ∇(λ) = L(λ). So there is some δ = α,λ in Λ+(4, l) such that Ext1M(L(λ),L(δ)) =
0. Since δ = α we have δ ∈ X1(T ). Then by 3.1 we have Ext1M1D(L̂1(λ), L̂1(δ)) = 0. The Ext1-
quiver of sq(4, l)1 has a subquiver of the form given in Fig. 2. Hence the algebra sq(4, l)1 has
wild representation type. 
Lemma 4.16. Assume l  3. Then the algebra sq(4, l + 1)1 has wild representation type.
Proof. Let α = α(1) = (l + 1,0,0,0), α(2) = (1, l,0,0), α(3) = (1,0, l,0), α(4) = (1,0,0, l),
λ = (l − 1,2,0,0), ξ = (l,1,0,0) and
ν =
{
(l − 2,2,1,0) if l  4,
(1,1,1,1) if l = 3.
By [23] we know that the M-module ∇(α) has two composition factors with top L(λ). Since
L(α)|M1D ∼= L̂1(α(1)) ⊕ L̂1(α(2)) ⊕ L̂1(α(3)) ⊕ L̂1(α(4)) we have Ext1M1D(L̂1(λ), L̂1(σ )) = 0
for σ = α(1), α(2), α(3), α(4). Let B(α) be the block of Sq(4, l + 1) containing α. By [3, 4.2.3]
we know ν ∈ B(α) and ξ /∈ B(α). Hence by the definition of block we have ∇(λ) = L(λ). Then
there is some δ /∈ {α,λ, ξ} in Λ+(4, l) such that Ext1M(L(λ),L(δ)) = 0. Since δ = α we have
δ ∈ X1(T ). Then by 3.1 we have Ext1M1D(L̂1(λ), L̂1(δ)) = 0. The Ext1-quiver of sq(4, l + 1)1
has a subquiver of the form given in Fig. 2. Hence the algebra sq(4, l+1)1 has wild representation
type. 
Proposition 4.17. Assume l  4. Then the algebra sq(n, d)1 has wild representation type for
n 4 and d  l.
Proof. Let α = (l + 1,0,0,0), μ1 = (l + 1,1,0,0) and μ2 = (l + 1,1,1,0). Then μi belongs
to Γ l+1+i1 (D), it lies in the same facet as α since l  4, and μi − α ∈ P(D) for i = 1,2. By
the proof of 4.16 we know that the block Bl+11 (α) of sq(4, l + 1)1 has wild representation type.
Hence by 3.4 the algebra sq(4, d)1 has wild representation type for d = l + 2, l + 3. Now the
assertion follows from 4.15, 4.16, 3.3 and 3.2. 
Lemma 4.18. Assume l = 3. Then the algebra sq(4,5)1 has wild representation type.
Proof. Let α = α(1) = (5,0,0,0), α(2) = (2,3,0,0), α(3) = (2,0,3,0), α(4) = (2,0,0,3), λ =
(2,2,1,0), δ = (2,1,1,1). By [23] we know that the M-module ∇(α) has two composition
factors with top L(λ). Since L(α)|M1D ∼= L̂1(α(1))⊕ L̂1(α(2))⊕ L̂1(α(3))⊕ L̂1(α(4)), by 3.1 we
have Ext1M1D(L̂1(λ), L̂1(σ )) = 0 for σ = α(1), α(2), α(3), α(4). Let B(α) be the block of Sq(4,5)
containing α. By [3, 4.2.3] we know B(α) = {α,λ, δ}. Hence by the definition of block we have
[∇(λ) : L(δ)] = 0 and Ext1M(L(λ),L(δ)) = 0. By 3.1 we have Ext1M1D(L̂1(λ), L̂1(δ)) = 0. The
Ext1-quiver of sq(4,5)1 has a subquiver of the form given in Fig. 2. Hence the algebra sq(4,5)1
has wild representation type. 
Proposition 4.19. Assume l = 3. Then the algebra sq(n, d)1 has wild representation type for
n 4 and d  l.
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for d = 3,4,5,6. Now the assertion follows from 3.3 and 3.2. 
Lemma 4.20. Assume l = 2. Then the algebra sq(5, d)1 has wild representation type for d = 2,3.
Proof. For i = 1,2 let λi = (1,1, i − 1,0,0), αi = (1 + i,0,0,0,0), βi = (i − 1,2,0,0,0),
γ i = (i−1,0,2,0,0), ηi = (i−1,0,0,2,0) and δi = (i−1,0,0,0,2). By [23] we know that the
M-module ∇(αi ) has two composition factors with top L(λi ). By (3.0.1) we have L(αi )|M1D ∼=
L̂1(αi )⊕ L̂1(β i )⊕ L̂1(γ i )⊕ L̂1(ηi )⊕ L̂1(δi ). It follows from 3.1 that Ext1M1D(L̂1(λi ), L̂1(σ )) =
0 for σ = αi ,βi ,γ i ,ηi , δi . The Ext1-quiver of sq(5, i + 1)1 has a subquiver of the form given in
Fig. 2 for i = 1,2. Hence the algebra sq(5, d)1 has wild representation type for d = 2,3. 
Proposition 4.21. Assume l = 2. Then the algebra sq(n, d)1 has wild representation type for
n 4 and d  l except for the algebras in 2.4(4).
Proof. By 4.14(2), it is enough to prove that the algebra sq(n, d)1 has wild representation type
for n 5 and d  2. By 4.14(2) and 4.20 we know that the algebra sq(5, d)1 has wild represen-
tation type for d = 2,3,4,5,6. Now the assertion follows from 3.3 and 3.2. 
5. Tame representation type
In this section, we will prove the infinitesimal q-Schur algebra has tame representation type
for the cases listed in 2.4.
Proposition 5.1. The algebra sq(n, d)r has tame representation type if one of the following holds:
(1) n = 4, l = 2, r  2 and d = 5;
(2) n = 3, l = 3, p  5, r  2 and d = 7,8;
(3) n = 3, l = 2, r  2 and d = 4,5;
(4) n = 2, l  4, p = 3, r  3 and 3l  d < 4l;
(5) n = 2, l  3, p = 2, r  3 and 2l  d < 3l;
(6) n = 2, l = 2, p = 3, r  3 and d = 6;
(7) n = 2, l = 2, p = 3, r  4 and d ∈ {19,21,23}.
Proof. In all above cases, we have sq(n, d)r = Sq(n, d). Hence the assertion follows
from 2.1. 
Lemma 5.2. (See [20, 5.3].) Assume B is a block of sq(2, d)r such that λ − 1 ∈ Γr(D) for any
λ ∈ B, where 1 = (1,1). Then B′ := {λ − 1 | λ ∈ B} is a block of sq(2, d − 2)r and B′ is Morita
equivalent to B.
Proposition 5.3. Assume l  3 and p = 2. Then the algebra sq(2, d)2 has tame representation
type for 2l  d < 3l.
Proof. We proceed by induction on d . By [15, 5.6] and [16, Proposition 3,3(C)] we know that the
principal block of Sq(2,2l) is Morita equivalent to the classical Schur algebra S(2,4). Hence by
3.1 and [9, 5.2] the block B2l(2l,0) of sq(2,2l)2 is Morita equivalent to the classical infinitesimal2
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other block of sq(2,2l)2 has finite representation type. Hence the algebra sq(2,2l)2 has tame
representation type.
Assume now 2l < d  3l − 2. We can similarly show that the block Bd2 (d,0) of sq(2, d)2
has tame representation type. By 5.2 and induction we know that any other block of sq(2, d)2
has finite representation type or tame representation type. Hence the algebra sq(2, d)2 has tame
representation type for 2l < d  3l − 2.
It remains to prove that the algebra sq(2,3l − 1)2 has tame representation type. Let λ =
(3l − 1,0), μ = (2l − 1, l) and ν = (l − 1,2l). By [3, 6.2.13] we know B3l−12 (λ) = {λ,μ.ν}.
By [16, Lemma 3.2] the principal block component of Sq(2,3l − 1) is Morita equivalent to the
classical Schur algebra S(2,2). Hence by [15, 6.1] and 3.1 we get the structure of projective
covers for the simple modules in B3l−12 (λ) as follows:
P
(
L̂2(λ)
)
: L̂2(λ) P
(
L̂2(μ)
)
: L̂2(μ) P
(
L̂2(ν)
)
: L̂2(ν)
L̂2(μ), L̂2(λ) L̂2(ν), L̂2(μ).
L̂2(μ)
The preceding diagram indicates that the composition factors on any layer are connected to all
composition factors on any adjacent layer. Now by [11, 6.3] the block B3l−12 (λ) has finite repre-
sentation type. By 5.2 we know that the block B3l−12 (3l − 2,1) is Morita equivalent to the block
B3l−32 (3l − 3,0) and hence it has tame representation type. By 5.2 we know that any other block
of sq(2,3l − 1)2 has finite representation type or tame representation type. Hence the algebra
sq(2,3l − 1)2 has tame representation type. 
By 5.1 and 5.3, we know that the algebras listed in 2.4 for r  2 have tame representation
type. It remains to check the algebras listed in 2.4 have tame representation type for r = 1.
Proposition 5.4. Assume l = 2. Then the algebra sq(4, d)1 has tame representation type for
d = 2,3.
Proof. For i = 1,2 let λi = (1,1, i − 1,0), αi = (i + 1,0,0,0), βi = (i − 1,2,0,0), γ i = (i −
1,0,2,0) and ηi = (i−1,0,0,2). By [3, 4.2.3] we know that the block of Sq(4, i+1) containing
λi is equal to {λi ,αi} for i = 1,2. Moreover by [23] we know that the M-module ∇(αi ) has
two composition factors with top L(λi ). Hence by Brauer–Humphreys reciprocity the projective
covers for the simple modules L(λi ) and L(αi ) are uniserial modules with composition factors
given by
P
(
L(λi )
)
: L(λi ) P
(
L(αi )
)
: L(αi )
L(αi ) L(λi ).
L(λ ),i
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of the projective covers of simple modules in Bi+11 (λi ) is given by
P
(
L̂1(λi )
)
: L̂1(λi ) P
(
L̂1(σ i )
)
: L̂1(σ i )
L̂1(αi ) L̂1(β i ) L̂1(γ i ) L̂1(ηi ), σ i ∈ {αi ,βi ,γ i ,ηi} L̂1(λi ).
L̂1(λi )
Hence by [9, 5.4] the block Bi+11 (λi ) of sq(4, i + 1)1 is Morita equivalent to the classical infini-
tesimal Schur algebra s(4,2)1 and it has tame representation type. Since the algebra sq(4, i +1)1
has only one non-semisimple block Bi+11 (λi ), the algebra sq(4, i + 1)1 has tame representation
type for i = 1,2.
Proposition 5.5. The algebra sq(3, d)1 has tame representation type if one of the following holds
(1) l  4 and l  d < 2l;
(2) l = 3 and d = 3.
Proof. By the pr oof of [16, (4.3.1)] we know that [15, 4.1] holds for the q-Schur algebra.
Hence the non-semisimple block B of Sq(3, d) can be described as follows. The block B has two
simple modules or three simple modules. When B has two simple modules L(λ) and L(μ), the
projective covers of L(λ) and L(μ) are uniserial modules with composition factors given by
P
(
L(λ)
)
: L(λ) P
(
L(μ)
)
: L(μ)
L(μ), L(λ)
L(μ).
Moreover we have l  λ1 − λ2  2l − 1, 0 λ2 − λ3  l − 1 and μ ∈ X1(T ). Let X = L̂1(μ),
Y1 = L̂1(λ), Y2 = L̂1(λ1 − l, λ2 + l, λ3) and Y3 = L̂1(λ1 − l, λ2, λ3 + l). By (3.0.1) we have
L(λ)|M1D ∼= Y1 ⊕ Y2 ⊕ Y3. Hence by 3.1 the projective covers for simple modules in the block
Bd1 (λ) of sq(3, d)1 are given as follows:
P(X): X P(Yj ): Yj
Y1 Y2 Y3, j = 1,2,3 X.
X
By the proof of [11, 6.2] we know that the block Bd1 (λ) has finite representation type. When B
has three simple modules L(α), L(β) and L(γ ), the projective covers for these modules have the
following structure:
P
(
L(α)
)
: L(α) P
(
L(β)
)
: L(β) P
(
L(γ )
)
: Ł(γ )
L(β), L(α) L(γ ), L(β)
L(β) L(γ ).
Moreover we have l  α1 − α2  2l − 1, 0  α2 − α3  l − 1 and β,γ ∈ X1(T ). Let η =
(α1 − l, α2 + l, α3) and δ = (α1 − l, α2, α3 + l). Then L(α)|M D ∼= L̂1(α) ⊕ L̂1(η) ⊕ L̂1(δ).1
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as follows:
P
(
L̂1(α)
)
: L̂1(α) P
(
L̂1(η)
)
: L̂1(η) P
(
L̂1(δ)
)
: L̂1(δ)
L̂1(β), L̂1(β), L̂1(β),
P
(
L̂1(β)
)
: L̂1(β) P
(
L̂1(γ )
)
: L̂1(γ )
L̂1(α) L̂1(η) L̂1(δ) L̂1(γ ), L̂1(β)
L̂1(β) L̂1(γ ).
By the proof of [9, Proposition 5.3] we know that Bd1 (α) has tame representation type. By 2.3
we know that the algebra sq(3, d)1 has infinite representation type. Hence the algebra sq(3, d)1
must contain a block Bd1 (α) with five simple modules whose description was given above. The
assertion follows. 
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